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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some Regular Contributors Include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Mike Bittner (W6MAB), Mike 
Murphy (WU2D), George Misic (KE8RN), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG), Phil Legate (AC@OB) 
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Editor’s Comments 
Giving Away Technician-Class HF Phone 
Privileges? 

In a recent notice in QST, the ARRL “urgently” 
wants to give away to Technician-Class licensees 
phone privileges in the present General Class 
portions of 75, 40, and 15 meters with no extra —< oT: oe 
work on their part, a privilege the rest of us had to 


earn. This includes, of course, our AM calling and 
QSO frequencies. It is time to file comments with FCC about this proposal — 
perhaps that’s what is urgent. I am trying to figure out how giving something away 
that was not earned will, as ARRL claims, “...improve technical self-training?” If 
I give someonea fully restored receiver, for example, how will that encourage them to 
learn for themselves? Read, decide for yourself, and file respectful comments with FCC 
before the deadline. 
“FCC Invites Comments on ARRL Technician Enhancement Proposal 
“The FCC has invited public comments on ARRL’s 2018 Petition for Rule 
Making, now designated as RM-11828, which asks the FCC to expand HF 
privileges for Technician licensees to include limited phone privileges on 75, 40, 
and 15 meters, plus RTTY and digital mode privileges on 80, 40, 15, and 10 
meters. Interested parties have [ONLY] 30 days to comment. The Technician 
enhancement proposals stemmed from the recommendations of the ARRL Board 
of Directors’ Entry-Level License Committee, which explored various initiatives 
[Continued on Page 13] 
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A National HRO-500 Restoration 
Part 1: The Synthesizer 


By Rob Vincent, KIDFT 
71 Adams Street 
Warwick, RI 03888 


Robvi3@gmail.com 


Introduction 

I enjoyed the HRO-500 article in ER 
#351, August 2018, by Gary Geissinger 
(WAMSPM) and it prompted me to work 
on my HRO-500. The HRO-500 I have 
had seen extensive use. It is an 88 series 
but I cannot make out the serial number. 
I do not know where it came from but 
from the condition I would say it was in 
some kind of shipboard service. 

Mechanical Overview 

There were many mechanical issues 
that had to be cleared that will be 
discussed in detail later in part 2. The 
most notable problem, briefly outlined 
here, was with the synthesizer drum. It 
had a small amount of play and it never 
returned to the same position. This was 
found to be due to bad epoxy that was 
used to seal the joint where the shaft 
connected. There is a hub with two 
setscrews but the hub itself was allowed 
to move thus never allowing the drum to 
return to the same position. A little JB 
Weld solved that problem. 

The other problem was the PWO dial 
drive train and worm gear assembly; it 
had ‘to. be’ rebuilt. The ‘planar ‘dial 
reduction, the worm gear and worm gear 
drive assembly was very worn and several 
attempts..were..made tormake- it 
serviceable. After some preliminary work 
the drive became smooth to operate but 
still had a lot of play and back lash. This 


was not as evident in the AM mode while 
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listening to short wave and AM broadcast, 
but when I tried to use it on-the-air in the 
CW mode it became quite apparent that 
more work in this area was still needed. 

It is impossible to adjust the ball bearing 
pressure on the worm gear while it is in 
the radio. You cannot get at the set screw; 
some previous owner used shims under 
the gear to tilt the gear mechanism so 
that it would provide tension on the ball 
bearing and stabilize the worm shaft. Of 
course, this also wound up binding the 
mechanism as the dial was rotated, 
causing the fine tune to function 
intermittently across the 500 divisions of 
the PWO dial. I repaired this assembly 
without removing it but it was not easy. 

After I got it to work right I re-engaged 
the back lash gears and it now functions 
smooth as silk. After completing this 
further work it nowis fine, is very smooth, 
and no longer has any signs of backlash 
or looseness in the PWO dial. However I 
had to do a lot of work to get it this way 
and the details are far too extensive and 
complicated to explain in this article. Let 
the dog sleep for now. I will wake it up 
later and describe how I got to where it is 
in part 2. I am sure, from what I have 
read on the Internet, that this appears to 
be a big problem. 

Synthesizer Problems 

After clearing away some other minor 
mechanical problems I tackled the 
synthesizer tuning and alignment. 
Fortunately, mine would lock up but 
never at the right harmonic of the burst 
generator, according to figure 18 of the 
HRO manual. After reading Gary’s 
article, I checked many of the items he 
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listed and I slowly worked my way 
through the synthesizer. After checking 
many components and getting somewhat 
intermittent lock performance across 
some bands, I could not achieve lock on 
all bands — and upon fixing the band that 
was not locking I could not achieve lock 
on the previously working bands! Believe 
me, I spent a lot of time on this. Iam not 
a believer in that transistors that degrade 
in performance over time — they are either 
shorted or open. Rarely does such leakage 
current cause problems in circuits as those 
used in the HRO-500. I also am not a 
proponent of high-value capacitance 
changes in mica capacitors, but I have 
seen “whisker migration” in “postage- 
stamp” micas that caused high values of 


resistive leakage. This never seemed to 


affect the capacitance (as in the SX-42 IF 


Figure 1: The L308/310 coil assembly 
was removed from the HRO-500. 
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problems), but I have found most of the 
time these dipped micas are pretty darn 
stable. In high voltage applications I will 
admit that I have seen them short. 

So, I began to analyze the circuits and 
realized that most of the problems with 
HRO-500 synthesizers revolved around 
bands 1, 2, 3 and 5. This is because the 
coil L308/310 is used in the tracking 
filter for these bands and it is tuned by 
switch-selecting various trimmers and 
capacitor combinations. Therefore, this 
coil needs to be very stable. It allows 
bands 1, 2, 3 and 5 to track properly so 
that the right MHz frequency is selected 
and that the frequency selected across 
each band agrees with what is displayed 
in the synthesizer window. After thinking 
more about this I realized that there had 
to be something wrong with L308/310 
coil. Band 4 has its own coil, L309 in 
figure 4. 

I removed the coil from the radio 
(Figure 1) and took it apart to see what 
was causing all this instability and 
alignment difficulty. There are two 
individual windings on one form: one 
winding for L308 and one for L310. The 
coils are adjusted by individual slugs of 
the same type. This is not an unusual 
combination and has been done for many 
coils of this type. However, what I found 
was that the glue — or whatever they used 
to hold the windings in place on the form 
— had dried up over the years and the 
windings were coming undone, were very 
loose, and the windings had slid down 
over one another. They were also allowed 
to move on the form with vibration and 
normal movement of the radio chassis. 
What this amounted to was total 
frustration. It was impossible to align the 
synthesizer and have the alignment 
stabilize over any amount of time or 
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L310 


L308 


L308/L310 Synthesizer Coil 


| 


Figure 2: This drawing clarifies the construction of the L308/L310 coil and shows 


inductance measurements. 


movement of the radio chassis. 

I rewound these coils, after establishing 
that L308 had 5 turns of #28 wire and 
L310 had 15 turns of the same #28 wire, 
as shown in figure 2. I used a .5mm wire 
for L308, it being a little stiffer, and a 
number 28 wire for L310. I then epoxied 
L308 and used nail polish to hold L310 
in position. The rebuilt coils are shown 
in the photos. 

I returned this coil to the radio and 
wired it back into the circuit. I then again 
began the process of aligning the 
synthesizer. | might at this time tell you 
that I used just a frequency counter, a 
signal generator, and a multimeter for 
this entire process. Fortunately, the 
synthesize burst generator and other 
functions were working properly. At my 
disposal were several spectrum analyzers 
and even network analyzers but I did not 
need them. It is important to follow the 
outlined procedure in the HRO manual, 
figure 32. Band 5 must be aligned first, 
then band 1 and then band 2. When 


these bands are tracking properly you 
4 Electric Radio #359 


Figure 3: L308/310 has repaired and 
rebuilt coil windings with L308 in the 
bottom and L310 on top. 
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can then do band #4. Band 3 is the last 
band to align. Contrary to what has been 
stated — or in popular belief — there are 
adjustments for band 1. These are C327 
and: ©3528: 

After repairing L308/310 I had no 
trouble aligning the synthesizer. 
However, I did have a problem with 
band 2. This was not because of L308/ 
310. I could not get the tracking generator 
to lock in the middle or ends of the band. 
After analyzing this problem and 
examining the schematic I concluded that 
C394 and C326, as well as 329 and 396, 
were possible culprits. After carefully 
examining switch “S300-IF,” looking for 
the two 12 pF micas C394 and 396, I 
concluded they did not exist! Checking 
the parts list showed they were also not 
listed but they were clearly shown in the 
schematic. Their high numbers were 
however suspect as they were a jump in 
the part number sequence with respect to 


Figure 4: Angled View of Coil L308/ 
310 
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Figure 4: L309, the band 4 synthesizer 
coil, is constructed differently. 
surrounding parts shown in the 
schematic. I installed some 12 pF 
capacitors as indicated in the schematic 
and “poof,” band 3 alignment fell right 
into place. A recheck-alignment of all 
bands and some minor tweaking 
produced all synthesizer frequencies 
locking with the proper MHz number 
matching the HRO figure 18 illustration 
and they are centered perfectly in the 
window of the synthesizer drum for each- 
and-every selection. Stability of the 
alignment has been excellent and, so far, 
I have not had to retouch it. 
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One last mechanical problem was 
encountered. C373, of the spectrum 
generator for certain conditions of tuning, 
would cause the synthesizer to jump or 
loose lock, but would return again to 
lock almost instantly. I thought this was 
due to noise as I had all the covers removed 
from the synthesizer. (I never removed 
the synthesizer from the chassis and 
worked on the synthesizer in place.) When 
I reinstalled the covers I continued to 
notice this problem. With power 
removed, I connected a multimeter 
between ground and the stator as I rotated 
the synthesizer tune control. I found that 
the capacitor would short intermittently 
over rotation of this control. I attributed 
it to improper alignment of the stator 
assembly. I was able to pry it fore-and-aft 
until I achieved alignment and it has 
been good ever since. 

I have concluded that most of the 
synthesizer problems in the HRO-500 
are instability and difficulty in alignment 
of the synthesizer, which can be attributed 
to the loose windings of coils L308 and 
L310 — especially L308 — as it is used for 
multiple bands. This problem most likely 
manifested itself over the age of the radio 
and also most likely is having similar 
effects with other coil assemblies in the 
HRO-500. However, they do not become 
as severe in causing problems in the 
operation of the HRO-500. 

Later, I pulled another coil out of the 
HRO-500 and checked it. It is L309, 
which is a single coil for one band in the 
HRO-500 synthesizer. It is constructed 
the same as L308 and L310 but suffered 
none of the loose winding problems 
described for L308/L310. 

There appears to be a different dope on 
the coil that has not dried up. Its 
minimum inductance is 0.4 pH and 


maximum inductance is 0.78 pH. Before 
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I made any adjustments I checked the 
inductance and measured 0.64 pH. There 
are 7 turns of #28 wire. I returned the 
inductance back to 0.64 pH before 
reinstalling. I only had to make a very 
slight adjustment to get the synthesizer 
locked for that band after reinstalling 
this coil. 

The required stability of the windings 
for L308/L310, and especially L308, is 
quite high because of the higher 
frequencies used in the synthesizer as 
these lower bands ( bands 1 and 2 ) are 
up-converted into the 27-30 MHz range. 
Therefore, the HFO signal supplied by 
the synthesizer has to operate into the 29 
to 32 MHz range to convert bands 1 and 
2 into the 2-3 MHz range of the tuned- 
IF amplifier. The synthesized HFO signal 
also has to operate in the 20-30 MHz 
range for band 5. Any small changes in 
inductance for this coil will cause 
instability in the synthesizer operation. 
This instability will, of course, manifest 
itself into causing the lock point to vary 
as the synthesizer is tuned. The frequency 
range of the HRO-500 will constantly 
vary at different point of tuning causing 
the MHz band to move in-and-out of the 
select window. 

I have not seen any difficulty — at least 
in the receiver I have here on band 4 — 
that uses the coil shown in figure 4. It 
looks quite solid and stable as the 
windings are pretty well set in place on 
the form. 

I can report is that the HRO-500 I 
have here operates very well and is 
certainly a much improved (like the 
difference between night and day). 

I would certainly like to hear from 
some other HRO-500 owners regarding 
these problems. 


LAR 
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What Is “Rare?” 


By Dave Stinson, AB5S 


Nevada, Texas 


“Rare” is a subjective term, involving 
matters of personal understanding and 
even geography. The term gets applied so 
loosely it’s almost lost meaning. 
Respectfully suggest an objective standard 
scaleson pare. Scarce, etc.” The core 
premise of the “Scarcity Scale” is the 
difficulty or ease for a collector to acquire 
an *intact* (i.e. not gutted or drilled- 
out) example of a piece after diligent 
efforts to do so. The item’s place on the 
scale depends on how many examples 
were known to be available for 
acquisition- i.e., examples in the stacks 
of the Smithsonian (where they will 
remain unseen until Judgment Day), are 
not available to the collector, nor are 
they likely to ever be, so they are not 
accounted in the reckoning of “scarcity.” 

It’s important to carefully define the 
set of which we are speaking. For example: 
Someone once said that Aircraft Radio 
Corporation RAT receiver sets were not 
“rare’ because so many of them had 
surfaced. I suggested to this person (whom 
I esteem highly) that was not a correct 
interpretation. There are four models of 
radio within the designation of “RAT.” 
These need to be considered individually, 
just as one would not class an AN/ARC- 
5 T-17 transmitter as “common” just 
because AN/ARC-5 T-22s are common. 
Less than 10 of each model of RAT (and 
RAT-1) are known to have survived, and 
that makes each of them authentically 
“rare, in my opinion. The individual 
models of BC-348 are another example. 

Geography is an issue as well. What is 
common in North America can be 
authentically “rare” in the South Pacific. 
The 8th Air Force SCR-274N BC-455 


“Lorenz-modified” receiver sets are 
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authentically rare in North America, but 
not hard to find in the U.K. An Aircraft 
Radio Corporation 1.5-3 MC ARA is 
“Scarce” in North America, but likely 
“Rare” indeed in New Zealand. 

Here is a suggested “Scarcity Scale,” 
premised on the known supply of specific 
sets and the time involved for a collector 
to acquire an example after diligent effort. 
(In my opinion, extra categories between 
Rate, and: Scarce,” etc: serve-only.to 
add subjective elements and “muddy the 
waters. A set is either hard-to-find or it 
is not. The issue is “how hard.”): 

Extinct: No examples of this item are 
known to have survived. i.e. A.R.C. RAV 
9-13.5 MC receiver. 

Unique: Only one in existence: A.R.C. 
Morgue “Circle-M” sets, proven 
engineering prototypes. These should be 
carefully preserved regardless of their 
modification status. A collector may 
search a lifetime and never acquire such 
apiece. 

Rare: Less than 10 of these items are 
known to have survived, to be in private 
hands and thus, may be available at some 
time. Diligent search over a period of 
several years may result in collecting one 
(it has taken me 40 years to acquire one 
each of the four models of RAT). These 
should also be preserved regardless of 
their modification status. 

Scarce: An average one or two of these 
items become available to collectors each 
year. Persistent search should reward the 
collector with an example within a year 
to three. 

Common: Multiple examples of these 
items surface every year. The collector 
should have no trouble acquiring an 
example after modest. effort. i.e. 


unpainted BC-45*, BC-348Q. 
ER 
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Heathkit DX-20, “The Forgotten One” 


By Daniel Cox, K8SWOZ 
LO2 0si<anerstreet 
Houston, TX 

77007 


While perusing the ads on various web 
sites, | came across a listing fora Heathkit 
DX-20. [had nearly forgotten this model 
as my amateur radio “career” began with 
a couple one-tube homebrew oscillators. 
Graduating to a new DX-40 in kit form 
and putting it together, I was into the 
“big leagues” with high power CW and 
then AM. The next step was a Heathkit 
Apache and a homebrew pair of 813s for 
an amplifier, which filled the period 
through high school, college, marriage, 
kids and buying our first home. Then 
came SSB that had been around a while, 
but I could never afford new radios with 
all of the other obligations that were 


higher priority so equipment for the new 
mode would be delayed for a few more 
years. 

Eventually, with the help of a part- 
time second job, I put aside enough to 
buy another “Heathkit” (of course), this 
time in the form of a HW-22 twenty- 
meter transceiver. It only took two days 
to build it and my first contact at 11:30 
at night, using a ground-mounted, 
homemade vertical, was with Antarctica. 
That was the hook that led to many, 
many more Heath, Collins, Drake, 
Hallicrafters, Japanese, home brew and 
you-name-it rigs up to today. There were 
probably 100 or more amplifiers along 
the way, too. 

Reflecting on the early years is fun 
sometimes and as you get older, you 
frequently think of all the equipment 
that you could never afford or find, or 


Figure 1: This is the as-received Heathkit DX-20. 
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never had the chance to try, or you knew 
someone that had one and it was 
impressive to hear or see it operate. A few 
weeks ago, while searching the ads on the 
QTH.com web site, I came across a listing 
for a Heathkit DX-20 for about $40. 
There was a photo of the rig and it 
reminded me of all the catalogs that had 
advertised this transmitter for a few years. 
The front face looked very nice with all of 
the original controls, knobs and meter. It 
looked a lot like the DX-35 and the DX- 
40 but never seemed to make the headline 
in any of the catalogs or magazine reviews 
in those early days. While still being a 
“semi-regular” CW operator, I bought 
the little transmitter even though the 
owner indicated that it was “untested, 
had been worked on and showed signs of 
overheating.” My wife always tells people 
at the hamfests, “if it works, he probably 
won't want it.” I do like working on the 


old stuff. 


The transmitter arrived a couple weeks 


later in one piece and I opened it up to see 
what was in store. (See figures 1 and 2.) 

Although there were many obvious 
issues, it appeared that it might be 
repairable. One large concern was the 
brown splatter/drool spot on the 
underside of the chassis at the power 
transformer wiring holes as can be seen 
in figure 3. 

I also noticed many wires that did not 
belong where they were placed, a couple 
burned resistors, a “rigged” shaft for 
operation of the “Load” control, meter 
mis-wiring, an extra SO-239 coax 
connector, and a multitude of “hanging” 
components. The first order of business 
was to check out the power transformer 
and filter choke. After disconnecting all 
of the wiring on both, it was apparent 
that both had approximately correct 
continuity resistances on all taps and 
primary. To further test, I rigged up the 
trusty old “poor man’s Variac” of a 25 
watt or 40 watt light bulb in series with 


Figure 2: Inside the Unrestored DX-20 Transmitter 
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Figure 3: Areas of concern were the spots underneath, shown in the highlight area. 


the primary and sure enough, all of the 
correct voltages were still there. The 
previous owner was considerate enough 
to pack the unit well in a nice fitting box 
and even bubble-wrapped all three tubes 
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and packed them inside. The filter 
capacitors were automatically considered 
bad and were tested on my Heathkit (Of 


course, what else would it be?) capacitor 


checker and were both bad. The 0.1 mfd 


Figure 4: View Underneath of the Restored Chassis 
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“choke tuning” capacitor was actually 
still good and was cleaned up for later 
installation. Most of the wiring did not 
match the original color scheme as 
indicated in the manual so | pulled out 
some multi-color rolls and replaced much 
of it. After removing many components, 
it was time to see if the chassis could be 
cleaned up a bit. Using some Simple 
Green and Formula 409 with small 
brushes and Q-tips, it was possible to 
bring back some of the original shiny 
aluminum on the chassis. It also helped 
eliminate the mouse or cat urine smell 
and cleaned up a lot of the cat hair that 
was jammed around the sockets and 
between the air variable caps. Later, 
cleaning of the controls with “DeoxIT 
D5,” assured that none of the cleaning 
component residue had pitted the 
contacts. (See figures 4 and 5.) 

I had a full manual copy, which 
contained all of the assembly checkpoints, 
open so I started rebuilding the 
transmitter as if it was being built for the 
first time and checked off each box 


through all of the steps. Even though 
some of the original components were 
still left intact, it was just a matter of 
confirming that these items were installed 
properly when I came to a step that was 
already complete. Although this process 
was quite effective in finding errors, it 
was somewhat more time consuming than 
building one completely from the kit. 
After replacing the power cord with a 
polarized one that would actually fit 
through the narrow opening in the back 
of the cabinet, I performed several 
resistance and conductivity tests before 
adding power. (I was unable to find a 
standard “grounded” plug that would fit 
through the opening.) This all looked 
good so it was time to bring out the old 
light bulb Variac again. Starting with 
25W, then 40W, then 60W, all the 
filaments litand no smoke. A 100W bulb 
was installed, a crystal, key and a 40 watt 
bulb across the antenna connector to use 
as an old fashioned “dummy load” just 
like the manual described. With the key 
depressed and all of the switches in the 


Figure 5: View on Top of the Restored Chassis 
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“up position I saw 
meter movement and 
a dim light on the 40 
watt bulb. Tuning 
another receiver to the 
crystal frequency a very 
nice CW) note. was 
heard ‘and’, ‘after 
adjusting the 
“Oscillator” control 
for around 2 mA of 
grid current, the bulb 
became brighter. 
Adjustment of the 
(aun pliticie and 


“Loading” controls 
then raised the 40W 
bulb to full brightness or more. No pops, 
bangs, smoke or smells and no excessive 
heating of any components. This is really 
exciting to have one come alive on the 
first try! (See figure 6.) 

That first night, I paired the DX-20 
with a Drake 2B and sent out at least 40 
or more CQs on 75 and 40 meters without 
a single response. Also tried to answer 
some nearby CQs but no response there 
either. With a wattmeter connected, the 
little transmitter was putting out a very 
consistent 30-40 watts on all bands so 
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Figure 6: Testing with a traditional dummy load. 


maybe the problem was just band 
conditions or a bad time of the day for 
only 30 watts. I took the transmitter out 
of the cabinet the next day and sanded it 
down and painted it with some grey 
paint that was very close to the original 
color. Feeling like the project was not 
complete until I made at least one contact, 
it was determined that a VFO was needed 
and I happened to spot a cheap one on 
QTH. It arrived about a week later and 


required the same complete overhaul as 
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power supply to power it. Fortunately, 
my good friend Ralph (N5BTM) had 
found a $5 multi-tap little transformer at 
a hamfest for me many years ago and it 
was perfect for the job. The VFO had a 
seriously “perforated” cabinet so it 
received a coat of the same grey paint just 
to try and dress it up a bit. (See figure 7.) 

Now everything was in place that 
should finally yield a contact or two. | 
tried again at various times of the day and 
evening on both 80 and 40 meters, still 
with no luck. Then at about 9:00 PM on 
Valentine’s day I answered a CQ and 
Tony (KG5GGI) in Sanger, Texas, came 
back. What a relief! We had about a 30 
minute QSO and although earphones 
were required, it felt like the “good old 
days” 60 years ago when first licensed 
and confined to only Novice band CW 
contacts. After signing with Tony, it 
seemed like available contacts were 
everywhere. Before turning everything 
off for the night, I had worked Nevada, 
Connecticut, Pennsylvania, Illinois and 
far West Texas. 

Although the little DX-20 might 
eventually become a shelf weight, it has 
really brought back the feelings of what 
Ham radio and simple equipment can do 
and what excitement and fun there is in 
actually “hunting” for contacts with 
simple old-fashioned CW gear that you 
have built or “rebuilt” yourself. 

If you ever see one of these or any of the 
similar vintage models at a hamfest for a 
few bucks, pick it up, spend a little time 
and bring it back to life. You will have as 
much fun and probably more pleasure 
out of it than you will with that new 
$10,000 “Super” radio. 

The DX-20 is no longer the “forgotten” 
one and has a permanent position in this 


shack. 
ER 
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[Comments, from Page 1] 
and gauged member opinions in 2016 
ang 201% 

“This action will enhance the available 
license operating privileges in what has 
become the principal entry-level license 
class in the Amateur Service,” ARRL said 
in its Petition. “It will attract more 
newcomers to Amateur Radio, it will 
result in increased retention of licensees 
who hold Technician Class licenses, and 
it will provide an improved incentive for 
entry-level licensees to increase technical 
self-training and pursue higher license 
class achievement and development of 
communications skills. Specifically, 
ARRL proposes to provide present and 
future Technician licensees: 

“e Phone privileges at 3.900 to 4.000 
MHz, 7.225 to 7.300 MHz, and 21.350 
to 21.450 MHz 

“e RTTY and digital privileges in 
current Technician allocations on 80, 
40, 15, and 10 meters. 

“Under the ARRL plan, the maximum 
HF power level for Technician operators 
would remain at 200 W PEP. ARRL’s 
petition points to the need for compelling 
incentives not only to become a radio 
amateur in the first place, but then to 
upgrade and further develop skills. ARRL 
stressed in its petition the urgency of 
making the license more attractive to 
newcomers, in part to improve upon 
science, technology, engineering, and 
mathematics (STEM) education. The 
ARRL Board’s ad hoc Entry-Level License 
Committee, which recommended the 
proposals, received significant input from 
ARRL members via more than 8,000 
survey responses. [Just 2% of the total 
number of licensees.] Now numbering 
some 384,500 licensees, Technicians 


[Continued on Page 35] 
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The Heath SB-620 Panadaptor 


By Gerry Lemay, W1ID 
Manchester, NH 


gclemay@comcast.net 


Introduction 

Panadaptors have become common 
place. The proliferation of computers, 
the availability of free software, and the 
low cost of USB dongles has made them 
a relatively inexpensive addition to almost 
any station. Against this background it is 
interesting to go back in time and revisit 
how panadaptors in the ham shack were 
implemented some 50 years ago. At that 
time, spectrum analyzers were very 
expensive and only available in certain 
well-equipped engineering labs. The 
introductory price of the SB-620 was 
$119.00. Obviously for that price, several 
compromises had to be made in design, 
performance, and features while 


providing a useful instrument for the 
average ham. Sold by Heath from 1966 
until 1976, it could be assembled to 
operate on several IF frequencies. The 
majority of those I have seen seem to be 
for 455 kHz and a lesser number for 
3.395 MHz. Youare therefore more likely 
to find one wired for 455 kHz and may 
need to convert to another IF. An 
excellent source of information for doing 
just that is available on the web at 
www.tronola.com by Stephen H Lafferty. 

Of course, as with all Heathkits, one 
can never be certain it was assembled 
properly or that the original assembler 
ever noticed something was not working 
from day one. I have seen very few 


Heathkits expertly assembled but many 
others where you exclaim “WHOA” and 


quickly close the cover! 


the 


One of 


common failures 


Figure 1: A 3.395 MHz carrier from an HP-8657B signal generator is amplitude 


modulated with a 20 kHz signal. 
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encountered in the SB-620 and the SB- 
610 is an open transformer high voltage 
winding. So before considering your 
purchase, be sure a trace is viewable. A 
manual is mandatory. Working without 
a manual is like walking in the dark 
without a flashlight. 

Here follows a brief description of 
enrcuimy ythe SB-620 is a fairly 
straightforward and sensitive single- 
conversion superhet receiver which is 
connected to a target receiver converter 
stage ahead of any narrow filtering, 
through a small coupling capacitor. 
Starting with V1, a GEW6 REF stage 
followed by V2 a GEA8 pentode-half as a 
mixer going to a 350 kHz crystal IF filter 
followed by two stages of amplification 
and a detector V5, a GATG. The triode 
half of V2 functions as a varactor-tuned 
oscillator fed by a neon relaxation 
oscillator. As the oscillator voltage ramps 
up, varactor capacity decreases and thus 
frequency increases. You then have a 
scope display of amplitude versus 
frequency at a sweep width of 10 kHz, 50 
kHz, or continuously variable rate as set 
by the “Variable Sweep Rate” control. 
The target receiver for this article was a 
Heathkit SB-310 but I obtained similar 
results with an SB-303. 

DC Filament Supply 

The SB-620 feeds the heaters of three 
tubes that require a total of 1.15 amps 
with 6.3 volts. V1 RF amp, V2 mixer/ 
oscillator, and V5 detector heaters run 
on DC to eliminate AC hum pickup, 
which the manual tells us is -6 VDC. 
However, taking 
measurements on three SB-620s, that 


after voltage 
voltage was approximately —4.5 volts on 
all three. At —4.5 volts the current draw 
measured 810 mA. A few quick 
calculations show that theoretically you 
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should get around —8.5 VDC from this 
circuit under no-load conditions while 
neglecting diode losses. For a full-wave 
rectifier, diode losses under load would 
be 1.4 V and you could expect voltage to 
drop a further 10% under load. Total 
expected voltage would then be about 
minus 6.4 volts. Further troubleshooting 
of the circuit, found the rectifier diodes 
and filter capacitor to be good. Doing a 
web search for the rectifier diodes, which 
Heath identifies as 57-27, found the 
genetre equivalent “IN20/79. The 
datasheet 
continuous current value these diodes 
can carry is 0.75A! Obviously, the diodes 
were being operated beyond the edge of 
specifications but not enough to cause 


shows the maximum 


catastrophic failure. Under such 
conditions the barrier drop of the diodes 
is much more than 0.7V. In fact, it could 
be anywhere between 1 to 1.4V. Total 
rectifier losses in a bridge rectifier will be 
double. With an expected nominal —6V 
supply from a 6.3 VAC winding, diode 
loss due to excessive current demand is 
the limiting factor in this design. 
Replacing those 57-27 diodes with 
MR851, which are rated at 3A, fixed the 
low voltage problem giving mea measured 
6.2 VDC under load. The MR851 is a 
fast recovery diode such as used in 
switching power supplies and would not 
have been my first choice, but they were 
on hand. Almost any conventional diode 
rated for 2A or more should be fine. 
Voltage Regulation 

Having raised the heater DC voltage to 
within specifications, we now move on to 
the next problem. On a stock unit, the 
pip center moves with the unregulated 
varactor voltage applied at the pot. Until 
the unit has warmed up, and even 
thereafter, chasing the pip center so it 
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Figure 2: 60V Zener String and GV LED Power Monitor 


appears on the screen isa common chore. 


I used three 1N4002 forward-biased 


diodes in series across the pot to yield 
regulated —2.1 volts. 10k resistor R5 was 
adjusted to 8.2k to bring the diodes into 
regulation with minimum expected line 
voltage without inducing diode self- 
heating. You will need to adjust that 
value depending on your diode 
characteristics and line voltage. 

Heath pulled an interesting design twist 
in using the neon power indicator to 
double up as a voltage regulator for the 


6EA8 LO plate voltage. A #83 neon will 


Tn ¥ 


Figure 3: Showing PIP CENTER pot and —2.1V regulator. 
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regulate quite well 
around 60V. The 
drawback is on DC it 
can become noisy and 
you might have to pe- 


riodically reverse the 
leads of the bulb. Such 
was the case for this 
unit. I decided to fix 
the problem perma- 
nently. 

The neon lamp was 
removed and a pair of 
30V »L/2W teZenes 


diodes in _ series 
replaced it. A 0.1-pF capacitor can be 


added across the Zeners as these type 
devices can generate broadband noise of 
their own but it wasn’t necessary in my 
case. A 6V LED, powered from the DC 
heater supply, is now used in its place for 
power-on indication. With that mod, 
the pip will stay on the screen and remain 
reasonably centered. 
Operational Observations 

So, what can you expect to see on the 
SB-620 versus a modern panadapter? 
Obviously, you cannot reasonably expect 
a relatively low-cost piece of equipment 
designed more than 50 
years ago to compare 
favorably with modern 
computer-driven 
hardware. Amplitude, 
frequency, and 
bandwidth calibration 
accuracy are the most 
obvious shortcomings. 
Its main function was 
band 
occupancy. The pip 
center stability, while 
largely tamed, will still 
issuén?| Phe 


to monitor 


be an 
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Figure 4: This photo shows the DC heater’s full-wave bridge rectifier and the 


location of R5 next to the 2W resistor. 


procedure is to adjust the “Pip Center” 
control with the receiver calibrator turned 
on. This control adjustment is touchy. 
With the pip centered, I can see +25 kHz 
on either side. Minimum and maximum 
Pip Center pot settings gives me +250 
kHz either side for a total of 500 kHz or 
so, which explains why that control is so 
touchy. At some point I will consider 
adding a 2.4k resistor to the top and 
bottom of the pot to limit excursion. 
With a GAV6A in place of the GAT6, my 
“Pip Gain” pot is at about 12 o'clock, 
with plenty more gain available. AGC 
applied to the target receiver RF stage 
means that as you tune to center on a 
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signal, the pip amplitude on the CRT 
will decrease. Turning off the AGC will 
help but not completely eliminate it due 
to narrow-band filter loading. Other 
issues that were not apparent before is 
BFO leakage. While not an issue 
otherwise, it will be clearly seen with the 
antenna disconnected and Pip Gain at 
maximum. I ended up placing a shield 
between the second converter stage and 
BEG) (that helped reduce, bat .not 
eliminate, the problem. With connection 
to an SB-310, a computer-driven 
panadapter would be out of place. 


LAR 
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The KDQOHG Heavy Metal 
Rally Report, 2019 


U s tay, Ty 


Bill Kleronomos, KD@HG 


Bill Kleronomos (KD@HG, SK) began the Heavy Metal Rally as a contest for AMers 
running big equipment with an announcement in the November 2000 issue #130 
of Electric Radio, and the rally has run ever since then. Bill was on the cover of #37, 
above, taken in his shack in Lyons, Colorado, while working for the 
Telecommunications Department at Public Service Company of Colorado. 


PEiiRays 

I thought I'd send you my activity 
report and observations of this year’s 
Heavy Metal Rally. In keeping with your 
instructions regarding which bands to 
operate on (“75 meter event”) I stayed on 
75 m. this year, starting out on 3880 kc 
with my 1/2 w. dipole fed in the center 
with ladder line and my KW Matchbox. 
My rig was my pair of 3-400As modulated 
by 572Bs which was putting out about 
350 watts using a Globe V10 VFO and 
Shure 737A crystal mic. Receiver was my 
RCA CR88. There was already a nice 
group of fellows on frequency by 5 p.m. 
when I arrived and over the next hour or 


so besides me, WOXRT, NOWQ, KG8LB, 
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WD5BZO, - WOIMK Sho GAs 
W@OVMC, KIOA, WVIR, NIFWS, 
NOKGR, ABIMQ, WBILZA and 
W8KHZ shared the frequency. I tried to 
take note of who was running what gear 
but couldn’t keep up with everyone, 
however looking at some hastily jotted 
notes I see: 

Clark K9@A: Globe King 500C, 

Brian W8KHZ 32V-2 driving pair 
250THs x 810s and HRO 5 RX, 

Ray WV9R: Gates BC1-G, Bruce 
N9OKGR: BC-610, 

Massa AB9MQ: AF-67 driving RF 
amplifier and PMR-GA receiver, 

Jerry K9GAS: 20V-2, Jerry W9JMK: 

W@OVMC, Homebrew rig, David 
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Chuck Menard (WB9IFE) enjoyed the H 


WD5BZO: 20V-3, and Dave NOWQ: 
BC-610E and SX-101A. 

“I took a break and came back later to 
the same frequency on Saturday night 
Jan. 5th at 10 p.m., this time operating 
with my 1/4 wave vertical antenna for 
transmitting and a pair of small amplified 
receive loops separated by about 40 feet 
and fed with RG6. I worked Steve KOSF 
who was running a broadcast rig, [im 
WB8UHZ, Jeff WOXRT again, and Rex 
WAOGY Ce over in Troy Michi 
Unfortunately because of the band going 
long, the only person I could copy well 
was KMSF. so I moved up 5 ke and 
worked Tim WA1HLR, Tom K4OTM, 
and Bruce W1UJR. I tuned into 
WAILHLR when Tim was in the middle 
of describing his restoration of a BC325. 
At first I didn’t know what rig he was 
talking about and tried to guess. It 
occurred to me that this would make a 
fun parlor game at AM gatherings: What’s 
My Rig? during which one ham provides 
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eavy Metal Rally from Glen Ellyn, IL. 


clues to the identity of some model of 
transmitter and participants try to guess 
what it is. At around 11 p.m. I called ita 
night, intending to get up early and try to 
work the 5 land regulars on 3890. 

“Back in the shack in the morning not 
long after 5 o’clock I found the band had 
shortened up some and worked Keven 
KK4GZQ and Charlie K4FNY on 3885 
as they waited for the Florida AM net to 
begin. Then, about an hour later the 
operators over in Texas began to come 
alive and I was able to work Mason 
K5YHX, Paul NSMAB and John K5BOI 
on 3890. 

“Our weather here was unusually mild 
but the band was free from QRN. I was 
hoping to hear hams out west to the 
Rockies and beyond but never did. I also 
tuned down the band several times but in 
my case, I never heard any AM activity 
below around 3875. I heard that W1AW 
was active but did not work him either. It 
was great to have the Rally to motivate 
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me to put in extra operating time, 
especially late at night which I don’t 
often do, and the vertical seemed to help 
me get out. I recommend some sort of 
vertical and ground system to hams who 
want to operate late at night but who, 
like me, are unable to put a horizontal 
wire antenna sufficiently high for a lower 
take off angle. 

Happy New Year and 73, 

RobsiKaUy 


“Hello Ray, 

We started off a nice, FB roundtable 
here in the Midwest at sunset with AM 
stations in Illinois, Wisconsin, and 
Indiana. I noticed plenty of activity 
throughout the US that evening. It was 
part of the maiden voyage of my Globe 
King 400A that I spent 6 months 
restoring. A photo of me in my shack 
with the new addition of the GK 400A is 
attached. 

Thanks, -Chuck, WB9IFE” 


Obi Ray, 

“Well I started listening about 3:30pm 
on Saturday. Band conditions were crap 
with a noise level of S5 quickly going to 
Su: 


“Heard some stations on 3875 


including Rod, W5CZ, who was at my 
noise floor, Steve, KL7OF in Tum Tum 
WA, Mike, AI8Z, in SECO, W1ILYD in 
AZ who was S9+5, K7GLD, Gary, who 
was 20-over. In spite of the band 
conditions, everybody was courteous and 
polite (possibly because the band was 
changing so fast there wasn’t time for 
round tables). 

“An hour later the noise level was 
pushing S-9, but thanks to Bill in Bolder, 
KORZ, who was able to plug me into 
Dennis, KOEOO in MN but it was ruff 
copy. I took a break then hoping the 
band would settle down. 

“I came back about 2 hours later and 
heard my friend Steve, W6RXK, on his 
30K-1 and quite loud although he was 
only 10 miles away. He was talking to 
K7RLD,: John in WA} fang eons 
W6TOM. Within 10 minutes, the band 
changed again and they were gone. My 
noise level was then 5 over 9. That’s 
when I called it quits — can’t fight 
Mother Nature. 

Gary Halverson, K6GLH” 


“Hello Ray, 

“Below is asummary of stations worked 
during the 2019 Heavy Metal activity. 

“3875 kHz. starting 1/5 2340Z until 


BRAYY METAL 


yj 
i) 
4 


Hilidarnauratt Sates 


aN ZA 


Heriro2 From, 


KD SHG 
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1/6 Ons 723 
KAIBWO, W5CZ, 
NODMS, KE7KK, 
AI8Z, Ke, 
WI1LYD/7, NORU, 
K7GLD, K®EOO, 
K6GLH. 

“1885 kHz. starting 
176 820017) until 


0234Z: WISI. 
WB7AM. 

“1915 kHz. starting 
Powe? 201Z, until 
L245: N@OBD, 
NOSP, WOWNYV, 
Kees. W5GZ, 
KIOGL. 


“Equipment used: 
K7DYY Super Senior 
at 340 Watts for 
transmitting. Quick 
Silver QSIR SDR for 
iene dey tne. 
PAG ttsin. g 
antennas were a Hy- 
Tower on 75 and an 
Inverted “L” on 160, 
while the receiving 


antennas were Pixel Bob Allison (WB1GCM) was on-the-air from the ARRL 


PRO-1B br oadband lab with a Gates BC-1T converted broadcast transmitter 


loops one 


North-South and the 


other favoring East-West reception. 
is 8 
Band conditions were good but not 


great, but thanks for hosting this activity. 
Jompill, WKORZ, Boulder; CO.” 


“Hello Ray, 

“I am pleased to report that WIAW 
participated in the AM Rally the night of 
January 5". Unfortunately, a BIG pileup 
resulted. I did not intentionally “Hog” 
the frequency (3.885 MHz), though I 
was pretty busy for one hour and forty- 
five minutes. 

“35 contacts were made using a Gates 
BC-1T transmitter, a FlexRadio Systems 
5000C and a dipole antenna, up 50 feet. 


It was fun working other BC transmitters 
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favoring and had quite a pileup! 


and other heavy metal. 

“Attached is a photo of me at this 
station, located in the ARRL Laboratory, 
in Newington, CT. I’m the Assistant Lab 
Manager and Senior Test Engineer there. 

The transmitter is owned by the 
Vintage Radio and Communications 


Museum of CT www.vrcemct.org. 


Volunteers from this museum, 
spearheaded by Dan Thomas, NC1J, 
restored the Gates to its former glory on 
the broadcast band, then it was turned 
over to Tim Smith, WAI1HLR, who 
converted it to 160/75 meters. A video of 
this conversion is available, on-line at 


YouTube. 
“T have been a big fan of ER from the 


April 2019 a4 


very beginning. Thank you for all you 
do, Ray! 
“73, Bob Allison, WB1GCM” 


And then there is this one from the 


keyboard club: 


Subject: Re: heavy metal with out Pb 
zepehalin 

Date: Sun, 6Jan 2019 09:20:59 -0500 
From: David Lipson 

To: Larry, NETS 


GG: Ray@ERmag.com 
On 1/5/9562 1PM. David» Lipson 


wrote: 

7H tatny: 

“T stumbled into a bunch on 3705, and 
read your admonishment about the event 
on AM Phone, with which I fully concur, 
and feel emasculated that a ranger with a 
linear is not moral enuf to join the army:- 
). Had a great time with folks who all 
sound like commercial AM stations. 


ous NOP ME 


“Re: Very good David! 

“I spent all my time last night in the 
“AM Window,” or “Ghetto,” if you 
prefer. ;-) It was kind of a cluster, as it 
always is, but I had fun. The band went 
“long” and after that it was feast to famine 
in terms of the number of stations on 
frequency which I could hear. 

“That ‘admonishment’ wasn’t mine, it 
was a quote from the Electric Radio page 
announcing the event, and was written 
by Ray, the Editor of Electric Radio. It 
seemed he may have been discouraging 
operation akin to a net, but after decades 
of participating in this event (or its 
predecessors) l*ver found ?*thatiea 
‘benevolent dictator’ on frequency is 
necessary to make sure weak stations get 
in, and no one is forgotten. That station 
needs to keep a track of everyone on 
frequency, and know who’s checked in 
and checked out. It’s a lot of ‘work’ if it’s 


done right, but it’s fun. If no one steps up 
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and does this, it can be very frustrating 
for the weaker stations, or stations that 
are unknown to the greater group, as 
those are the ones that are either never 
acknowledged, or eventually forgotten 
in the rotation. I’ve served this function 
in the past, but not so much last night. It 
does take a station with a big signal to 
serve in that capacity, at least on the 
popular AM frequencies, where the 
activity seems to be. The event can’t be 
run practically as a CW or SSB QSO 
party with lots of stations calling CQ all 
over the band; there’s just not enough 
spectrum to allow very many decent- 
quality AM signals without triggering a 
rebellion among all the SSB stations, 
starting AM vs. SSB battles and kindling 
animosity towards AM operation. 

“T tuned down to the 3700 - 3725 KHz 
part of the band a couple of times but 
didn’t hear any AM signals when I did. I 
assumed this was because it was advertised 
asa 75M event (not 80M). Glad you had 
fun and found some folks to talk to 
despite your “modest” Ranger & amp! 5- 

"73, LarryiNETs® 


ER 
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A Buffer for the RAN Technology Oscillator Board 


By Dave Parker, WB9WHG 
PO Box 6 

Prairie du Sac, WI 

De pies 


I was intrigued by the availability of a 
replacement for crystals’, so I ordered a 
RAN Technology four channel oscillator 
board kit from Hayseed Hamfest?. With 
an Epson oscillator chip installed, the 
board puts out a nice, strong square wave 
signal, right on frequency. 

Since I wanted to use it with a variety 
of vintage radios, I added a simple 
integrator circuit, a 100-pf capacitor in 
series with a coil. The coil was resonant 
around 3550 (I’m mostly a CW guy). | 
added a small-value capacitor across the 
coilmtorpeak it on frequency. . This 
smoothed it out to a nice sine wave, but 
the level dropped off significantly under 
any kind of a load, even with just adding 
a few feet of coax by itself. 


I realized that I needed some type of 
buffer. I tried a solid-state amplifier with 
a pair of 2N2222 transistors, but I had 
trouble getting it working right, and 
thought “why the heck am I using 
transistors, I’m better with tubes!” So, 
time for more research. The best circuit 
I found was a construction article in the 
1946 ARRL Radio Amateur’s Handbook 
for a VFO that uses a 6L6 as a buffer- 
amplifier. Initially, I was using the same 
frequency in and out of the amplifier, but 
discovered that the amplifier also makes 
a great TPTG oscillator, all by itself, ha! 
Reading further, I discovered that they 
recommended running the amplifier as a 
frequency doubler. I changed the circuit 
so that the coil in the grid circuit is 
resonant at around 1.7 MHz, and the 
coil in the plate circuit is resonant around 
3.5 MHz. Now it works great! 

It’s a simple matter to order a 1.780 
MHz chip per Bob’s article to use for a 


Input 
4.75Mhz 100 
C1 


5T Output 


3.5 Mhz 


Figure 1: The WB9WHG Oscillator-Buffer Schematic 


Electric Radio #359 


April 2019 De 


3.560 MHz CW frequency, etc. The 
buffer puts out a nice, clean, strong sine 
wave, at about 20 volts P-P. The coils 
were wound on a pair of 1-% inch plug- 
in coil forms that I had on hand. There 
is more information in the 1946 ARRL 
Radio Amateur’s Handbook if you want to 
use the buffer on bands other than 80 
meters. 


Thanks to Robert, WIRAN for 
developing the oscillator board! 
References: 


1. Bob Nickels, WORAN, A Quartz 


Crystal Replacement Alternative, ER 
No. 344, Jan 2018 


2. https://hayseedhamfest.com 


The Quest to Become a Morning AM’er 


By Chuck Menard (WB9IFE) 


Oh, I long to be a morning AM’er 


I can wish or try as long as I want 


But, I know it won’t happen until I retire 


To get a signal on the wire 


In the morning when the band is special 
To QSO with the locals 
Why you ask to do such a thing 


Well, I never was a morning person 


Nevertheless, the abundance of AM carriers is the reason 


For now, I can only listen for a short time before I start work 
Not fire up the transmitter to play ‘hookie’ from the job 
Hope one day that the time will come when I am able 
For my signal to become part of the roundtable 
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AM Canter Net: Sunday mornings, 8: 30AM local! Paster time, 3835 ke. C Osx W2DAP. eiciendly format. 

Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily, Mornings Only at 6:00 AM MT MT, QSX 
KOOJ 

Collins Collectors Association Nets Quoted from the 8/18 CCA Signal Magazine: Sunday 14.263 Mc @ 2000Z. SSB nets 
held Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night has 
been on hold until September due to heavy static levels. For Sept. check + 3880 kHz at 6 - 8 PM inthe East, 7 PM in the 
Central and 8 PM in the Mountain and Pacific time zones. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @7 PM ET 0n 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3K YR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: N8ECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3P WW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/-QRM. QSX op rotates Jim (WA5BDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WB6MWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WA5IGG) or 
Vince (WB4BPS) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q) 1st Wed, George (WA6HCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Steve (KF6SYD) 4th 
Wed, Vic (K6IC) if 5th Wed in a month. 

Westcoast Military Radio Collectors Net: Sat.@ 2100 Pacific Time 3985 kc + /- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/-25 kc. QSX Dave (VA3ORP). 
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An Overview of Mechanical Filters 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


The Collins mechanical filter appeared 
equipment made by other 
companies; the Japanese manufactured 
their own filters. 

The Collins mechanical filter was a 


in 


great advance in filtering devices for the 
last intermediate frequency (IF) of 
receivers and transceivers. Collins sold 
mechanical filters to other manufacturers 
of radio other 
communication equipment. Japanese 


amateur and 
companies made their version of the 
Collins filters, paying a royalty to Collins 
for using their patented filter. 
Collins Sold Filters to Eldico 

In 1960, the Eldico Radio Company, a 
division, .of:) Radio 
Laboratories of Long Island, New York, 
NY, released the S-119 SSB-CW radio 
station including the R-104 receiver, T- 


Engineering 


102 transmitter, P-106 transmitter power 
supply, and M-135 wattmeter and station 
control; this set duplicated the Collins S- 
Line closely; the VFO and tunable first 
IF were 100 kHz different from the 
Collins S-Line so they could not transceive 
with each other. Both the receiver and 
transmitrer wsedva vor le atize Collins 
mechanical filter, plus, a place was built 
into the R-104 receiver for an 800 Hz 
Collins CW mechanical filter. This was 
an odd relationship because, apparently, 
Collins was not happy about the similarity 
of the S-119 station and the Collins S- 
Line that came out first. Some sources 
report legal action by Collins against 
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Eldico over the S-119 station, but I have 
not been able to verify this independently. 
Sideband Engineers (SBE) Used Collins 
Filters in the SB-33 and SB-34 

The SBE SB-33 and SB-34 used a 2.1 
kHz bandwidth Collins mechanical filter 
operating at 455 kHz for receiver 
selectivity and SSB generation. The 
similar appearing SB-35 used a crystal 
lattice filter, not a Collins mechanical 
filter for selectivity. The much larger SB- 
36 transceiver also used a crystal lattice 
filter, not a Collins mechanical filter. 
The SB-33 and SB-34 covered the phone 
portions of the 75, 40, 20, and 15 meter 
band and only used vacuum tubes in the 
transmitter driver and final RF amplifier. 
The balance of the circuitry was all solid 
state. He SB-33 had a built-in speaker 
and a power supply; the SB-34 also had 
a built-in speaker plus a 120 VAC and 
13.8 VDC power supply for fixed station 
and mobile use. The SB-33 needed an 
extra external unit to operate transmit in 
mobile service. 
Hammarlund Used Collins filters in 

the HQ-215 

In 1968, Hammarlund developed and 
released for sale the model HQ-215 solid 
state receiver. The IFs and all internay 
frequencies are identical to the Collins S- 
Line rigs. With a little ingenuity, the 
HQ-215 can be made to transceive with 
a Collins 32S-1 or 32S-3. The HQ-215 
was supplied by Hammarlund with a 
Collins 2.1 kHz bandwidth plug-in 
mechanical filter for the IF at 455 kHz. 
The receiver had spaces for two more 
filters, so similar Collins filters having 
different bandwidths could be purchased 
to optimize for CW and AM. 
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Collins made large, low-frequency filters 
for multiplexed carrier equipment, such 
as this F 100 Z7 example for 100 kHz. 
It came with its loss and terminating 
impedance marked in ink. Not all of 
these had a symmetrical bandpass. 
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Japan produced mechanical filters 
under a license from Collins. 

Radios built in Japan became available 
in the USA and Europe in the mid 1960s; 
the Japanese also supplied radio and 
electronics parts. 

A company in Japan built and marketed 
a mechanical filter to hobbyists and 
manufacturers; the mechanical filters 
were branded “Kokusai” and were used 
in the line of amateur radio equipment 
from KW Electronics Ltd. of Kent, 
England. KW Electronics Ltd. KW built 
receivers, transmitters, linear amplifiers, 
antenna tuners, and transceivers like the 
KW 2000B. The KW 2000B looked 
somewhat like the Collins KWM-2 but 
also covered 160 meters. Like the Collins, 
it also ran a pair of 6146 tubes in the 
final. 

Other US ham radio suppliers of the 
1960s and 1970s began to feature and 
sell radios built in Japan; some featured 
mechanical filters but none of them came 
from Collins Radio Company. Allied 
Electronics and Lafayette Electronics 
offered Japanese-built radios re-branded 
for them, often by the companies that 
later sold products under their own names 
such as Kenwood (Trio) and Yaesu. 

A German company had some radios 
built by Yaesu that used Japanese 
mechanical filters; these rigs using the 
name “Sommerkamp” were at one time 
imported to the USA by Barry Electronics 
in New York. 

Another Japanese company also built 
mechanical filters; the company was 
known as Murata. 

Star Used Japanese Mechanical Filters 

Another company did the same thing 
as Sommerkamp had sone starting in 
1966; they used the name “Star” in the 
WSA. as Interstar (Corporationmot 
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Mechanical filters made by Kokusai, were available in the US through Ham Radio 
magazine ads, and others, in the early 1980s. The filters came with useful data sheets. 


Brooklyn, New York and were Fuji 
Seisakuzyo Company in Japan. They 
appear to be an independent company 
that made equipment in the 1960s using 
Japanese versions of the Collins 
mechanical filter. I have a photo of an 
SSB-CW transmitter with the model 
number ST-700E. I find details on this 
product quite scarce. | am assuming the 
mechanical filter was made by Kokusai 
Company in Japan or Murata 
Corporation, also in Japan. 
The End of Collins Mechanical Filters 
Sadly, Collins has ceased production 
of mechanical filters because the demand 
for them has basically disappeared. The 
concept was a good one that served a 
valuable purpose for many years. All the 
mechanical filters I have ever owned or 
seen operated at a frequency between 
250 kHz and 500 kHz. I have seen crystal 
lattice filters operating at 455 kHz to 
10.9 MHz. I would assume quality crystal 
lattice filters have replaced mechanical 
filters. 


28 Electric Radio #359 


[Editor’s Notes: Another major factor 
leading to the demise of the Collins 
mechanical filter was the rise of software- 
derived digital IF filtering techniques. 
They are much cheaper, but digital noise 
in active circuits is another conversation. 

Osterman’s Shortwave Receivers Past & 
Present has much information on Star 
equipment. 

Several Internet searches have revealed 
no information on a patent infringement 
lawsuit between Collins and Eldico or 
REL. Either the records were not digitized 
or the case never came to trial. What was 
found came from an archived discussion 
from 2002 on the Collins Collectors 
Association's email reflector, partially 
reproduced below:] 


Subject: Collins vs. Eldico (Historical 
Perspective) 
From: Fred, ACSTE 
Date: Mon, 14 Jan 2002 

“...there seems to be much confusion 
as to exactly what the point of historic 
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convergence between these two systems 
[Collins and Eldico] really is. Many of 
you asked that I share whatever info | 
ultimately came up with, as quite a few 
replies were not posted to the list. After 
‘crunching’ all the data fed to me by the 
reflector group (some of which came from 
actual employees of REL at the time), 
and a couple of ‘old-timers’ in the 
Magnolia DX Association who were 
familiar with the circumstances, the 
following is what I believe to be the 
truth. 

“Apparently, this story begins around 
the 1959/1960 time period. Collins was 
already selling S-line equipment to the 
USAF under another contract when a 
RFP (request for proposal), was issued to 
build MARS radio equipment. The USAF 
procurement office felt that the Collins 
bid (for their S-line), was to high and 
wound up going with the Eldico 
(subsidiary of Radio Engineering 
Laboratories (REL), proposal. In the years 
that followed, several Eldico /REL S-119 
systems found their way over to Vietnam 
and saw relatively extensive use in their 
intended service. In the mid to late ‘60s, 
as the Collins S-line equipment was being 
replaced from the aforementioned ‘other 
contract, many MARS ops were quick to 
ditch the REL systems in favor of the 
Collins gear. I have one each of these 
systems on my bench in fully operational 
condition and can state (my personal 
opinion), that, though the Eldico is very 
functional, the Collins is superior from 
botha feature and quality-of-construction 
standpoint. Considering the various 
mechanical design features, I would also 
suspect the Collins would be more 
reliable. 

“Around 1960, Eldico decided to 
commercially market the S-119 system 
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to the amateur community. The ‘story’ 
goes that the Eldico system was so like 
the Collins that Collins took them to 
court over patent infringements and 
prevented them from marketing more 
than just a few of these rigs. From what I 
can tell, there is very little resemblance 
between these two systems. They’re both 
radios, housed in metal enclosures with 
knobs in the front and jacks in the back. 
Beyond that, I see very little similarity in 
either mechanical or electrical design. ... 
The Eldico even has a solid-state power 


supply. Unless someone can provide me 
with an actual court case, I don’t believe 


the ‘story’ is correct. Besides, my system 
is serial number 424 and I’ve email 
exchanged with the gentleman who owns 
serial number 500, so I would say that 
more than a few of these saw their way 
into the hands of the amateur community. 
Now, it is possible that these two systems 
were government surplus, but I see none 


of the characteristic government stamps 
or ID plates on any of my equipment and 
the MARS crystal bank does not appear 
to have been used. I do not believe - for 
whatever reason - that vast quantities of 
these rigs were sold commercially as they 
seem to be rarer than hens’ teeth today. 

“As for the fate of Eldico / REL: Shortly 
after these rigs were introduced, the 
company moved from New York to 
Florida. While in New York, there had 
been attempts to unionize the shop, due 
to the general perception that white collar 
worker were being treated better than 
blue collar employees. This may have 
been instrumental in instigating the 
relocation. Ultimately, I believe they went 
by the wayside (as did so many other fine 
American equipment makers), in the 
wake of Japanese competition.” 


LN 
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A Hybrid Cathode-Modulated 40-Plus-Watt 
Transmitter 


By Phil Legate, ACOB 
Marion, IA 
ARE@reagan.com 


I have always been intrigued by various 
AM modulation methods. One of those 
methods is cathode modulation. 

For the sake of brevity, and if you have 
read ER #353, October 2018, the only 
changes made to this transmitter for 
cathode modulation will be discussed. 
The speech amplifier and exciter are the 
same except for some minor filament 
supply changes. The relay circuit and the 
Pi-Net matching circuit are the same as 
used in the Heising circuit. 

If one reads various descriptions of 
cathode modulation methods as found in 
references 1, 2, 3, 4, and 5 you will see 
circuits that simultaneously and directly 
modulate the cathode and control grid 
using a modulation transformer with 
secondary taps. Depending on where the 
higher tap was placed, the transmitter 
was either majority-grid-modulated or 
majority-cathode-modulated. 
Simultaneously modulating both cathode 
and grid improved transmitter efficiency. 
By modulating the cathode only, this 
effectively changes the grid bias as well 
because the cathode modulator acts as a 
variable resistor creating a variable voltage 
across it. [his also creates a variable series 
current through the tube and essentially 
modulates the plate current, since the 
cathode current = grid current + screen 
current + plate current. Now, if you have 
sufficient RF grid drive, a protective grid 
bias, and a stiff screen supply, you need 
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not modulate the grid directly as Frank 
Jones has alluded to in reference 4. Here 
we have plenty of grid drive, protective 
bias, and a stable screen voltage so we 
only need to modulate the cathode. 

The Heising choke, the 6DQ5 Class A 
modulator tube, and certain supporting 
components have been removed. This 
reduced overall loading of the power 
supply and weight. The Heising 
modulator system has been replaced with 
a single Mosfet power transistor, hence 
becoming a hybrid transmitter. 

A Mosfet is essentially a solid-state 
version of the thermionic vacuum tube 
triode and operates in the same manner. 
A Mosfet was selected because the drain— 
to-source resistance can be very low 
during conduction. Using a vacuum tube 
would have required raising the B+ voltage 
(and a new transformer) by at least 50% 
since vacuum tubes have high plate 
resistances resulting in large voltage drops 
across them. The audio quality is excellent 
because we have no intervening audio 
inductors or transformers in the audio 
path and because we have two immediate 
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Figure 2: Cathode Modulation Circuit With a Single Power Mosfet 


feedback paths at the modulator. 125% 
modulation is no problem. 

Figure | is the equivalent circuit of the 
modulator. 

Figure 2 is the cathode modulation 
circuit with the single power Mosfet. 

Figure 3 is the Mosfet board layout. 
The Mosfet simply serves as a variable 


resistor to “modulate” total tube current. 

“Feedback bias” is accomplished with 
the 1 Meg variable resistor Rdg] and the 
10 ohm source resistor SK, both of which 
aid in the reduction of distortion. SK also 
serves to monitor total DC current 
through the final as Ik. 


A Mosfet’s gate node presents an 
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Figure 3: The Mosfet Board Layout Diagram 
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infinite resistance for DC, i.e., no current 
is flowing into or out of this node, so the 
biasing circuit has only to provide enough 
voltage to bias the Mosfet into the 
conduction area of its characteristic 
curves. 

The drain choke Ll and adjacent 
capacitors prevent RF from getting back 
toy, the: modulator. 441, C2vand. the 
capacitor at the final’s cathode also form 
a Pi type audio roll-off circuit. With the 
values shown, the -3dB point at the high 
end is 7.5 kHz. Rsf is a shunt resistor to 
allow reverse biasing of the final amp in 
case any modulator component opened 
up. A fuse protects both the final tube 
and the Mosfet in case of a short between 
ground and the RF final’s cathode. 

The preferred Mosfet transistor is the 
OOumimokts ent On220 1 Spackaged 
STP3NK50Z, about $0.65 at the time of 
this writing. 

https://www.st.com/resource/en/ 
datasheet/stp3nk50z.pdf 


The IRF822, IRF820, or the NTE2380 
Mosfet may be used with an extra 15 volt 
Zener from gate-to-source. A suggested 
circuit board is provided to reduce 
construction time or the circuit could be 
recreated on a 2x2-inch vector board of 
your choice. Wear a conductive “wrist 
strap” connected to ground when handing 
any Mosfet. This Mosfet has gate-to- 
drain and drain-to-source protection 
against static electricity but just to be 
safe, use a writ strap and remove any 
sweaters! 

The final is depicted in figure 4. The 
cathode current and voltage jare 
modulated at the audio rate. The center 
tap CT was unused in the Heising circuit 
but we now use it to maintain the filament 
and cathode at the same potential. The 
filament supply is found at nodes X and 
X', and is thus dedicated, isolated, and 
floating. The screen supply is a stabilized 
voltage divider and is stabilized by Csg2. 


Do not increase the value of Csg2 because 


From RP10 
27k 2Vd 


es Rg2 


LPCH is 2, 2.5 mH Phenolic core chokes in Parallel 


Ipsi7SmA Z~1250 476V 


1.25 mH 0.5A = J 
Cpc a 
PS-4 Is 100 ohm 2¥/ CC or CF and To PI Network o—| 2 
6 turns #16 wound around resistor 4 000 pF 2kV 
Csg3 B tums #16(— RVSG2 
shah PS-1\, 40k 5W 
i From Exciter: | 220pF 
CoC Rap at 
nnn BEIM ziewer 1° pee oa cad 
2.5mH 160mA~) Lg 3 OR 6 Rsgl 00s §=s- |. 4.7 480V Vsg Metering 
ae 2 7 480k 1W 
g f CFf 
- 54V Ck ans xy 
a 008 
To Metering Jacks Rg1 41Vae 
| 500 1Vf 6% Cg2 80Vp-p To Font Panel Jack VMKF 
Variable Bias ; ; 008 a 


Figure 4: The Cathode-Modulated 6DK6 Final Amplifier 
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we want the charge (and thus the voltage) 
to decay rapidly if the plate supply voltage 
were to vanish. RVSGI trims the screen 
tube 


voltage for variations in 


characteristics. 

Ck and Csg3 should be placed at the 
tube socket pins. 

Figure 5 is the power supply and is 
much the same as in the Heising circuit. 
Since I had removed the massive 10H 
Heising modulation choke, and since I 
had an*extra Triad F-314X 6.3. volt 
transformer, I decided to use it for the 
exciter filaments, nodes Y and Y'. So we 
now have three filament supplies and 
isolated from each other. 

The 2.6H smoothing choke was 
retained due to the value of the filtering 
capacitance. 

The 12 volt filament supply to the 
12AX7A speech amplifier is still powered 
by the 12 volt winding that supplies the 
relay circuit. 

If you opted for the alternate speech 
amplifier seen in ER #353, you can use 


the Y, Y’ filament nodes for the 6MQ8 
filaments. 
Construction/Destruction 

The general chassis layout can be seen 
in figure 6. The Heising choke, the 6DQ5 
modulator tube, its socket, and under- 
chassis wiring has been removed. 600 
grit sandpaper has been used to smooth 
the surface around the tube socket. One 
can order the ‘Keystone )1@-229 
mounting kits from Mouser: 


https://www.mouser.com/datasheet/2/ 
D1SITO4-7421 72.pdf. 


The Mosfet transistor is mounted to 
one of the former tube socket holes with 
an insulating shoulder washer and the 
mica pad from the kit. Mosfet heat 
sinking to the chassis is done using the 
mica insulating pad and heat sink grease. 
The screw goes through the shoulder 
washer with the shoulder into the 
transistor tab from above. 

NOTE: After insulating with the mica 
heat sink pad and heat-sink grease, ohm- 
out between the chassis and MKF with a 
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Figure 6: Top View of the Transmitter’s General Layout 
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high impedance DMM to make sure the 
transistor screw/tab/heat sink is not 
shorting to the chassis. 

Wiring from the circuit board is now 
routed to the under-chassis wiring via the 
former 6DQ5 socket hole. Heat 
dissipation of the Mosfet averages 8 watts 
or less due to its low drain-to-source 
resistance and is barely warm to the touch 
(after power-down, of course). 

Initial Adjustment 

Turn controls RSVG2 and Rdgl to 
maximum CCW as was similarly done in 
the Heising transmitter. Set plate tune 
and plate load capacitors to % mesh. Set 
RP10 to 25% of maximum. Turn main 
power switch ON to activate filament 
and bias supply. Check for proper 
filament and bias voltages. 

Closely monitor the VMKF voltage 
and Ik. (I usually start the setup/tuning 
with a 7.220 MHz crystal and tune the 
C9 capacitor for maximum Ig with RP10 
set to 25% using a 50 ohm dummy load): 

Key-down in short bursts and advance 
the 1 Meg Rdgl variable very slowly 
until you observe about 45 volts at 
VMKF. Dip Ik with the plate tune and 
set the plate load capacitor for maximum 
power output. Advance Rdg] very slowly 
to 1V VSK or 100 mA Ik. Advance RP 10 
(bias pot.) so the voltage at the bottom of 
the Final’s Lg is -54 volts. Dip Ik with the 
plate tune and adjust the plate load 
capacitor for maximum power output. 

Advance Rdg! very slowly so Vk = 2V 
or Ik = 200 mA. You should now see 
about +41V at VMKF. Adjust RSVG1 
for about 225 volts if needed. Again 
tweak the plate tune and the plate load 
capacitors as necessary while keeping Ik 
at or below 200 mA. 
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[Comments, Continued from Page 13] 


comprise more than half of the US 
Amateur Radio population. ARRL 
stressed in its petition the urgency of 
making the license more attractive to 
newcomers, in part to improve upon 
science, technology, engineering, and 
mathematics (STEM) education, ‘that 
inescapably accompanies a healthy, 
growing Amateur Radio Service.’ ARRL 
said its proposal is critical to develop 
improved operating skills, increasing 
emergency preparedness participation, 
improving technical self-training, and 
boosting overall growth in the Amateur 
Service, which has remained nearly inert 
at about 1% per year.” 

Could the “urgency” be maybe a need 
to sell more books and DVDs? 


ENR 
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Authentic Electrolytic Capacitor Rebuilding 


By Joe Eide, KBOR 
Kau’ Claire? WI 
jbeide@charter.net 


I thought I’d share my electrolytic 
capacitor rebuild story. I am refurbishing 
a classic Collins 310B and wanted to 
keep it as authentic as possible. 

The original capacitors were physically 
leaking oil and one 
had failed with a direct 
short. So, I needed two 
cans at 4 mfd, 1000 
volts. The photo story 
that follows show how 
I did mine. 

I cut the cans open 
on my lathe. I made 
my cut on the edge of 
where the diameter is 
reduced at the original 
crimped portion. 
That way, I could fit 
the cut can over the 
stub end with the 


electrical terminations. The first step was to chuck the can in a lathe and cut the 


I used acetone to clean the nasty old oil 
out of the cans. I then used a large socket 
and a soft hammer to remove the dents in 
the cans. (I didn’t make the dents, by the 
way!) 


I used my home made squig tool (as 
described in ER #357, February 2019) to 
make the splices in the leads. 


crimped section so that the old core could be removed. 
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With the lathe cut completed, the core can be pulled free of 
the metal can. 


The old electrolytic capacitor’s core was thrown 
away and the can was then cleaned inside with 
acetone. 
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A large socket was selected that fit the inside diameter of the original can. 
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A soft-face hammer was then used to tap the socket inside the old can to remove 
dents and smooth out the original crimped section. 
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This photo shows the two cleaned up electrolytic cans, the 
bottom end sections, the end seals, and all of the mounting 
hardware. 


A homebrew “squig” tool (as described in ER #357, February 2019) was used to 
make a secure connection between the two new 500 volt electrolytic capacitors. 
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After soldering the wire leads, both capacitors are sealed with heat shrink tubing 
along the entire length. 


The last step before reassembling the can is to solder the positive and negative leads 
from the new capacitors to the terminals that connect to the leads on the bottom of 
the original can. 
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Other than the lathe that was used to originally open the old can, only simple tools 
were used to restore the capacitor. To put the can back together, I usually use a little 
epoxy on the joint, even though it is a press fit (by hand pressure). In this case I used 
a piece of clear shrink tubing to hold the can together. A short piece doesn’t look 
too bad and will allow access to open the can again if needed. 


It is difficult to tell the original electrolytic capacitor from the defective original! 


ER 
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Dear 

The recent article, The Transmitter 
that Never Was, by Gary Halverson, 
KOGLH, in the January 2019 ER, struck 
an almost immediate chord with me and 
I thought it was worth sharing. Although 
I've never seen or even heard of the 
Taylor Western transmitter, the design 
appears to be an interesting variant of 
the Doherty amplifier/ modulation 
principle. I suspect that many of your 
readers probably know something about 
Doherty amplifiers already, but just in 
case, here’s a link to some helpful info: 


https://www.radioworld.com/ 
columns-and-views/reinventing-bill- 
doherty-and-his-highefficiency-amplifier 


As noted in the referenced article, a 
classical Doherty circuit runs the carrier 
tube in class AB or B, while the peaking 
tube is operated in class C. The Taylor 
Western transmitter runs the carrier tube 
in Class C, while the peaking tube 
(sideband generator) is apparently 
operated well beyond class C. The 
problem with a classic Doherty tube type 
AM transmitter is its inherently narrow 
bandwidth, both in audio and RF. A 
slight QSY would require significant 
retuning of a tricky PA section. Having 
spent a good deal of my career in the RF 
side broadcasting, I’ve had occasion to 
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talk to other engineers that have been 
responsible for classic Doherty AM rigs. 
Changing tubes was apparently quite 
difficult when it came to re-tuning; not 
at all a pleasant task I’m told. Given all 
the facts and opinions, I’d guess that the 
Taylor Western was probably too 
complex for the average ham to handle 
and so it never went anywhere. Even if 
some were sold, the owners were most 
likely unhappy with the tune up 
procedure and either sold them or 
returned them. An interesting anecdote 
is that Doherty’s design principles have 
been improved upon in the bandwidth 
department and found their way into 
modern solid state PA’s in numerous 
market segments, with Digital TV and 
cellular systems being among them. 

It’s possible that the Western part of 
name may be linked to the origins of 
Doherty being a Bell Labs employee, and 
Western Electric having turned out the 
first Doherty AM transmitters; strictly 
conjecture. I sure hope that more info on 
the company and its founders shows up 
as a result of Gary’s article. 

Thanks so much to you both for 
bringing this to light and sharing it with 
ER readers. 

73, George Maier — W1LSB 
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Lynn Bisha (W2BSN) sent in this QSL are from the 1950s in northern New York 
State. Lynn says W2TEP was a member of the Black River Valley ARC in NY State. 
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This is a classic 1934 card from Evan Haydon’s (NO@GMR) collection. 
ER 
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Homebrew 
Showcase 


The “Homebrew Showcase” is a new column intended for builders to share 
their projects in ER. I'd like to encourage readers to send in photos and brief 
descriptions of their projects. 


This is a scan of a photo that was sent in by John Beasley, WA@STX. John says that 
it was built by his friend Paul Flagg (W@POF) from an article in the “West Coast” 
Radio Handbook back in the Bill Orr days. It’s an all-solid-state exciter, but it is still 
a beautiful example of timeless, homebrew craftsmanship. 


ER 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 
from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 
No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 
Electric Radio 

PO Box 242, Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


r a ‘DEADLINE for May 2019 is Wed., April. 24! 
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APRIL/MAY 2019 


In addition the E.F Johnson Viking Five-Hundred and National NCL-2000, 
there will be items from Collins, Hammarlund, Hallicrafters and many more. 


April 18th @ 7PM CT - May 2nd @ 7PM CT 
Nationwide Shipping Available 


For more exceptional vintage gear, radio repair and service, 
visit our business partner at www.xhradiolabs.com 


SCH U L aD AN 73, David Schulman, WO@ERU 


816.455.5520 or 913.568.3767 


AUCTION & REALTY, LLC david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 
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MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: | have collected for 40 years 
and have decided to start scaling back in 
2019. Equipment includes Collins, B&W, 


RCA, Triplett, Tektronix, Sierra and HP. 
The list includes a 40’s vintage 250w RCA 
transmitter, vintage RCA console, pair of 
RCA AR-88 diversity receivers, 
modulation monitors and other broadcast 
support gear. Most of this gear will require 
pickup in the Houston, TX area. If 
interested in a complete list and pictures, 
please call or email me. Tom Smith, 


N5AMA, 13826 Oak Fair Bend Cypress, 


National, Millen, Stancor, Central 
TX 77429 713-417-5959 n5ama @att.net 


Electronics, Eldico, BC-610 with 
modulator and support equipment and 
more. | have test gear from General Radio, 


W9DYV’s Amateur Radio Symposium 
July 19-21 in Slidell, Louisiana 


New Venue-Expanded Topics-Boneyard/Tailgating 

Interested in the full spectrum of vintage HF SSB/AM radio rig restoration, electron tubes, 
homebrew rig construction and even SDR? Looking for just a good old-fashioned summertime 
hamfest/boneyard? Or an XYL-sanctioned opportunity to visit New Orleans and the 
National World War II Museum? 

Here’s a can’t-miss event, just for you! 

Over the past six years, boatanchor radio enthusiasts have made their annual pilgrimage 
to Jonesborough, Tennessee and the home of Single Sideband Radio Pioneer, Wes Schum 
(W9DYV) for a weekend of vintage radio history, homebuilt gear demonstrations, and radio 
restoration hints and kinks. Now, we're taking the show on the road and with an exciting 
new look! 

Beginning on July 19th, a full two-days of technical and homebrew equipment seminars 
await you, coupled with an exciting hamfest hosted by the Ozone Amateur Radio Club to 
trade and hunt for radio treasures. Do you have a new tube or solid-state rig in the works? 
Get it finished and tell us all about it! Lots of enthusiasts would welcome hearing your design 
ideas, construction insight and past experiences. By sharing ideas, this is how we can make 
this wonderful hobby a bit more fulfilling for old experimenters and newcomers, alike. 

Worried about South Louisiana’s summer heat? Don’t fret — this indoor hamfest is fully 
airconditioned as are our symposium’s meeting rooms at the Slidell LaQuinta host hotel. Like 
the great outdoors? The fest’s John Slidell Park site has plenty of room for outdoor tailgating, 
too! Enjoy good food? Past W9DYV events have routinely knocked the cover off the ball when 
it comes to night-time cuisine and libations — electronic creativity requires proper nutrition! 
Getting here is a snap, too — Slidell is at the intersection of Interstate Highways 10, 12 and 
59. What could be easier? 

Save the dates, send your presentation topics to us now, and keep those soldering irons 
hot! Check the Central Electronics (www.ce-multiphase.com) and the Ozone Amateur Radio 
Club (www.w5sla.net) websites as event information, presentation schedules and hotel 
registration information will be posted soon. 


Central Electronics, ue. 


1247 W. Beimont Ave. 


MULTIPHASE 


EQUIPMENT Chicago 13, illinois 
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SSB Adapters from Treetop Circuits 
e Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
e Installed in Receiver and Powered By Receiver 
¢ Control functions, look, and feel are unchanged. Adapter is activated when you turn 


on the BFO. 


SSB performance is greatly improved. 


We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


FOR SALE: RT-70, AM-65, R-442 
Receiver, Gonset Aircraft Receiver, ARC, 
L-10 Loop antenna. 
WildBillKOIKP @aol.com, 303-229-4611 


FREE: To give away a non-working TCK- 
7 Navy transmitter. Pickup only. Rod W5CZ 
303 324 2725, rod@ema3d.com 


FOR SALE: ARC5 Transmitters T19, T20, 
T22. All for $100 Plus Shipping. Bob, 
WA8RUM, pytq2014 @ GMAIL.COM, 440- 
227-6978 


FOR SALE: Early Electronic Books 
Handbooks Some From 1930 Magazines 
Arc, 73, Qst, Pop Electronics. Call 
HOWARD 301-320-3028 


FOR SALE: Brand new in the box Clevite 
Brush crystal headphones. Pics upon 
request. $45.00. wihfn@arrl.net 978- 
422-7194 


FOR. SALE: Yaésuy> FRICTES 
$325.wb6vmi,Eugene,OR Pick up only 
jrourger1 @gmail.com 

FREE: QST’s: 1948-1961, most complete 
years, most good condition. Just pay 
shipping. Ron Lockwood KBiJHW 78 
Pond Rd. Mt. Vernon, Me 04352 207-293- 
3150 rlclwood @roadrunner.com 


FOR SALE: National SW-3 with coils, 
Vibroplex keys, Heath HP-23A ps, GRC- 
109. Carter, WD4AYS, 434 566 566-8767, 
celliott14 @aol.com 


UHF & More 


RF Connectors & Gadgets | 
www. W5SWL.com 


Specializing in RF Connectors & Adapters - BNC -C - DIN- FME-N-SMA- TNC - 


Attenuators- Loads & Terminations- Component Parts- 
Hardware- Mic & Headset Jacks 

Mounts- Feet - Knobs - Speakers - Surge Protections - 
Test Gear Parts- Tools 


W5SWL Electronics 
PO Box B 
Mulberry, AR 72947 


www.W5SWL.com 
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FOR SALE: Collins 618FjVHF 
Transceiver, power Supply cables, ARC- 
73jTransceiver, WildbillKOIKP @ aol.com, 
303-229-4611. 


FOR SALE: GE 30-40mc FM base, 
4ET5S5 mobile xmitter 6v (see ER#190), 
4ET5F8 12v, 2)4ET5B2 110v, 3)4ER6B5 
rcvrs. Ron Lockwood 78 Pond Rd. Mt. 
Vernon, Me 04352 
rlclwood @roadrunner.com 207-293- 
3450 


FOR SALE: Tubes, send your want list, | 
will respond if | have it. Carl Weibezahl, 
305 Belvidere Ave, Washington NJ 07882 
908-689-3276 


FOR SALE: Amateur Band FT243 crystals, 
hc6u, FT171B, hc49 etc. Crystal sockets 
and more. Brian Carling, AF4K 
CRYSTALS, 117 Sterling Pine Street, 
Sanford, FL 32773 USA. TEL: 321-262- 
5471 http://af4k.com/crystals.htm 


FOR SALE: SSB Adapters for Collins 514, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 
www.treetopcircuits.com 


radio @treetopcircuits.com 613-449- 
7931 


FOR SALE: Gulf Coast Area: Vintage 
Hallicrafters, Heath, Collins, National, 
Radiomarine. Please call or email, too 
heavy to ship. Doug Hensley, 5678 
College Drive, Baton Rouge, LA 70806; 
https://www.qrz.com/db/W5J\V, 
W5JV @hotmail.com 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
609-465-5005 


May, NJ. 
bill.riches @ verizon.net 


FOR SALE/TRADE: FOR SALE/TRADE: 
Manuals for most Globe/WRL, Knightkit, 
Johnson, Hallicrafters, Collins, National, 
Hammarlund, Drake, RME, Clegg, EICO, 
Gonset, B&W, Ameco, Harvey-Wells and 
more. NI4Q, POB 690098, Orlando, FL 
32869. 407-351-5536, ni4q@juno.com 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and 77Dx. Available from 
www.islandamplifier.com or contact John 
Stanford, KF6Il, directly at 
wb8svn @gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WAS5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 138406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 
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CAN CAPACITORS 


can-caps.com 
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QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, _hittp:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repairfor KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio@ gmail.com 


WANTED: Collins 75S-3 B or C, good 
working condition. Tom, WA2FHV, 518- 
766-3113 


WANTED: S-meter for National NC-173. 
Price? Thanks and 73. H. T. Brown, W6DJX, 
661-943-2027 htbrown1 @ Earthlink.net 


WANTED for Mackay 3007-A receiver 
restoration: Schematic, parts list or any 
other documentation for this late ‘50’s 
shipboard MF-HF receiver. Tom 
w2ila@cox.net 401-965-8730 


WANTED: 500 Hz Dave Curry Longwave 
Products filter for R390A. Roger, 
w7kvt@centurylink.net, 503-623-3289 
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WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 

WANTED: Need a owner of a Bauer 707 
transmitter to contact me. | need the 
number of turns on coil L5, the grid driver 
coil, as originally configured for 1600 kHz. 
Don Moore, W5FFK, 620-205- 
041 1,w5ffk @ sbcglobal.net 

WANTED: Dynamotors DM21 dead or 
alive. Also BC-918, part of RC 58B FAX 
machine. Steve Bartkowski, 708-243- 
7A 


SERIVICE FOR SALE: Racal tube 
equipment RA17 etc., RCA AR88 and 
Collins TCS. brian@kf6c.com 760 809 
7827. 


WANTED: Atwater Model 20 hardware: 
The inside nameplate, lid closer, brass 
grommets for case rear. Steve, WB2HPR 
518-326-0902 wb2hpr@arrl.net. 


WANTED: Hammarlund S-200 Speaker 
also the 2 Meter converter for a HQ-170A. 
Tom, KOGIE, 1 719-488-8164, E-Mail: 
KOGIE @ arrl.net 


WANTED: Service Manual for a RCA 
Broadcast Audio Console Model 
ML141104-2S. Robert Pantazes, Email 
W2ARP @arrl.net 

WANTED: Tube manual - book: “Tube 
Lore” Requesting cost including postage. 
Toshi Yamada, 7107 175th PL SW, 
Edmonds, WA 98026 ja1ftc @ hotmail.com 
WANTED: Command Sets BC-942 and/ 
or ARC-15 receivers. For rebuild, 
reasonable condition and price. Skip 
Magnuson , W7WGIMM, 13906 N Minihdoka 
Trail, Spokane, WA 99208, 509-468-2502, 
magnuson @ mac.com 

WANTED - WRL Globe VFO V-10. Email 
details to bertgarcia73@ gmail.com 
WANTED: Hallicrafters S-107 Receiver. 
Archie, WN3DHI @cfl.rr.com 321-267- 
8918 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1M, (With Voltmeter), 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such Weated Tetach Limifer 
damage. They are not intended to be used as a voltage- Models AB-1M, AB-30 OM 
reducing device. The AB-1M is 150W. All models : 


come with a full money-back guarantee. Electric Radio Store 
720-924-0171 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 


Series | + Disk } 
R.L. Drake Co, 


won’t have to worry about not having a 


System 
Requirements; 


manual when a new piece of equipment 


Any computer with 
Adobe Acrobat Reader 


enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 


Performance vall vary 


depending on speed of 


hve computer 
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W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 
discount. 


www.trueladderline.com 
802-598-6825 


Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


Collins Gllectors Association 


a 
= 
ao 


¢ Offering Unparalleled Free as well as.. 
e .... Exciting Member Benefits 
¢ World Class Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
e See our Events Calendar 


¢ Come see what the excitement is about 


NOTICE: Vintage SSB Roundtable every 
WANTED: Vibrators: Oak V-6556, Tuesday at 7 PM Local Pacific Time, 
Plessey 614SC, James Vibrapowr C- 3895 Southwest USA. All welcome. Ron, 
1243 or any marked FSN 6130-249- K2RP@ARRL.NET 


5699. Non-functioning okay, but no NOTICE: Boatanchors Unlimited SSB 
obvious junk please. Rich Parker,| = Net, 7:30 PM Central on 3.870 every 
KB2DMD, 1205 Sleepy Hollow Rd,| Wednesday since 1996. All are 
Pennsburg, PA 18073, 215-541-1099 welcome. k8wozdan@gmail.com 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The coloris slightly lighter than 
the cover of ER. $19.00 
delivered, $20.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 4 hours, $89.95 
Collins 75S-3 and 32S-3 2 hours, $89.95 
Collins 30L-1 1 hour, $39.95 
Collins 30S-1 1 hour, $39.95 
Collins KWS-1 2 hours, $39.95 
Collins 75A-4 2 hours, $89.95 
Collins R-390A 7 hours, $109.95 
Collins R-390A Addendum 2 hours, $49.95 
Hammarlund SP-600JX 4 hours, $89.95 


Priority shipping within the US is $6.75 each for the first two DVDs, 
additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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COLLINS 
Includes A 
2./MHz Crystal 

Oscillator 
To Replace 
The Collins 
VFO, Giving 
Complete 
Control To The 
VFO 1000 
$275 + $15 S&H 


DIGITAL VFO COLLINS S-LINE & DRAKE R4 SERIES 


Easy installation ¢ just plug in the adapter and connect the cable 
THIS IS A DIGITAL VFO ¢ NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 
$250 + $15 S&H 


JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 
e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 


Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc @ aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 
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WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” 
daveg3uur @ gmail.com 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 
customers around the world! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


304-856-1026 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WASCEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: ARC-5 transmitter racks MT 
oF 71, 73, 75. Steve, K2DKT, 
skeller53@ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RiD-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r@ gmail.com 
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WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, ng5t @tx.rr.com, 214-629- 
8759 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 


rodperala@ aol.com 
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—ELECTRIC RADIO BACK ISSUES— 
All Electric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 
https://www.ermag.com/index/ 


e We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all of the number 
of remaining back issues while they are still available. 

© Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.50 Shipping 

e Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.00 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS — 


All of the Collins compendiums are produced in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 124 pages as of April 2018. 


J. ok ain aan guacicats ce A ccc sence co kak gC ee 1 ee $27.00 plus $7.00 Shipping 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.00 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
advertising. -------------------------------------- 2-2 ----n enone nnn nn nnn nn nnn ene n nen e nnn nnn eneee $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. -------------------------------------------------- OUT OF STOCK 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full Color.------------------------------------00---2--0-20-0-2---- $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 


is excellent. ------------------------------------------------------2---2---22n conan onan nnn n enn nn nnn nnn cc nnnennncnns $24.95 - 10% - $22.45 
RCT TAC HEDAIL, VOIUIIC 1:5: cnicsnsstassevcnacencenteaniuiiessewevnusiesansuncdsndus codddavedessuneussdecacdicye $26.95 
eg PACH FRCDGIT: VOLUINIC: 25) ccnsieatanrocensncnanrennséneugenesavdsusskguavisecsuceoandduninanareesnncsenntane $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.--------------------- -- 
morn nn enn nnennnnennnnannnnnnnennnnnnnnnannnnanannanannanannanaanenasncansncnncacenancanaamanasnanaasaacanaamanaenaena manana $25.95-10% = $22.45 
Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. .................6. $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
iINforMative.-------------------------------------------------- n-ne n anna annem enn nenn anne nena nnn nnnenn nnn mene nn ennnennnnne $26.95-10% = $24.25 
Again Available! Shortwave Receivers Past & Present: This is Fred Osterman’s 
long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, 
more like an encyclopedia than a mere handbook! Sure to become a classic volume, 
it contains info on over 1,700 receivers from 1942 to 2013, when the book was com- 
pleted. Includes many hard-to-find details about European equipment.--------- $49.95 

The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 
and Poles, mentioning radio communications of the day. -------------------------------------------02---------- $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
Benne n nnn nn nnn nnn nn nnn nnn nn nnn nnn nnn nn nnn nnn nnn nn nnn nnn nnn nnn enn n en ann ann nn enn esennnnan= $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael (WA6VVL) is currently out-of-stock, but we are 
working on reprinting them. They should be again available soon! 


Ordering Information: 
Books are usually sent by USPS Media Mail 
Shortwave Receivers Past and Present, Hollow State Design, and Tube Type 
Transmitters are very heavy and are shipped media mail for $7.00 each. 


For other books, please add $5.50 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 


Please inquire for shipping quotes. 
Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal, Call or Email for Details 


Electric Radio #359 April 2019 Si] 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39O@aol.com 

“Since 1985” 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: To buy: a working Model 19 
RTTY system or equivalent, including a 
TU, for my museum. Rod, W5CZ, 303 324 
2725, rod@ema3d.com 


WANTED: Hallicrafters SBT-22, SBT-100, 
OPS series, or Village Radios. Also 
seeking anyone familiar with Scientific 
Radio Systems SRS-370. Bob, 
w9ran @arrl.net 


for the Radio Amatet On 


8, Designing with Triodes 
9.Designing with 
Pentodes 
4 10. Designing 
Themiatron 


The 2nd Edition of Hollow~State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design, This book has everything you 
need to know about the art and science of thermatron design 
and construction, It is 287, 8.5 x 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 
formulas. Grayson Evans, TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, spent 40 years in the 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! 


Licensed atleast 25 years ago and licensed today? 


Then you should join the 
Quarter Century Wireless Association, Inc. 
To Join or Renew visit: 
http: wanw.gqcwa.orgijoin-renew.php 


For more information please contact 
om@qcwa.org 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 
pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson’ Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 


WANTED for Mackay 3007-A receiver 
restoration: Schematic, parts list or any 
other documentation for this late ‘50’s 
shipboard MF-HF receiver. Tom 
w2ila@cox.net 401-965-8730 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil R-390’s 
&backpacks- & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, FCI Ft. Dix, PO BOX 2000, Fort 
Dix, NJ 08640 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmlabs.com 


WANTED: Vibroplex or other Bugs for 
Restoration. Email with condition/ 
images, KCQUNL, Curt Gidding, 
curtstamp @aol.com 217-359-4017 


While you are searching 
Google...Google is searching you. 
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WANTED: Information from owners/users 
ofthe RCAAVR-20 receiver. Please contact 
me if you own or have experience with this 
receiver (or others in this RCA series.) 
Later | will be looking for information on 
the AVT-112, but first, just the receiver. 
Please email me at 
wa2ejt59 @stny.rr.com or phone me 
before 8:30PM Eastern time at 607-754- 
2848 — leave a message and | will return 
your call. Thank you. Joe Long / WA2EJT 


SACRIFICE: Command Receiver 6-9.1 
MHz, complete w/all tubes, as-is. Pay just 
UPS with your money order. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612, Call After 6 PM EST 


WANTED: Looking for information from 
owners/users of the Drake Model 2-LF 
VLF converterforER article. Please contact 
me if you own or have experience with this 
converter. Phone me before 8:30PM 
Eastern time at 607-754-2848 — leave 
message and | will return your call, or 
email me at wa2ejt59 @ stny.rr.com. Thank 
you, Joe Long, WA2EJT 


MULTI-PRODUCTS COMPANY 


21470 COOLIDGE HIGHWAY + OAK PARK 37, MICHIGAN 
PHONE JOrdan 6-2377 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 


Baseball Caps! 


Always popular, the Electric Radio 


baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 
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| 


Leena m eR 


SERA eRe Rea eee 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
4/19 


ere ee eg eh 


READY TO DOWNSIZE 
YOUR ESTATE? 


Estate planning for your ham, antique radio or 
audio equipment can be difficult. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


LG oi eesanndliarsente olla sila) J 73, David Schulman, WDOERU 
HALLICRAFTERS SR-2000 HURRICANE 816- -455-5520 or 913-568-3767 
SOLD FOR $2,255 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


